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These are all Concrete
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ICF Components |

Plastic web ties
6” to 8” on center

Steel
reinforcing

Gypsum wallboard
screwed directly to

EPS insulation
furring strips

2-3/8" to 2-3/4” thick

Furring strips
6” to 8” on center

Concrete

EPS insulation 4” to 127+ thick

2-3/8” to 2-3/4”+ thick



SILL PLATE FURING STRIPS

1
WIRING AND PLUMBING ;
CHASES DIRECTLY IN FOAM |
- o = HIGH DENSITY
- - ATTACHMENT POINTS
STANDARD (
ELECTRICAL OUTLET ﬁ

: : R22 INSULATION



Less Complicated Exterior Wall

concrete m

steel reinforcement In 1 Assemhlv
. Insulation

air barrier

. vapor barrier

. furring strips
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Any Finish




Corner Block 45 Degree Corner

Straight Block
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ICF Brick Ledge

ICF Radius Blocks
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Straight Block
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Corner Block
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45 Degree Corner
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ICF Brick Ledge
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ICF Radius Blocks
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6 in 1 Full Assembly = efficiencies

Fewer Building Site Materials & Fewer Sub-
Trades to schedule

Speed of Construction
Superior Strength & Building Security
Design Flexibility

Superior Thermal Performance
_ — High R-Value
| SUBGRADE WATER — Low Air Infiltration

— Thermal Mass
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Envelope Periormance: Thermal Mass

MN 2.8% improvement
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Source: Mapping Thermal Mass Benefit, MIT Concrete Sustainability Hub
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Reduction of Building HVAC & Annual
Maintenance Costs

Healthy Indoor Environmental Air Quality IAQ
Provides Sound Suppression (High STC Rating)
Compatible with a variety of Finish Materials

Sustainable Products — Green Building
Performance

USGBC LEED or other Green Building Program
“Contributor or Enhancer”
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Concrete Talking Points

Advantages for Load Bearing Mid-rise
— Safer and Easier to Use
— Fewer Trades — Saves Money
— Flexible — Easily receives any finish
and all building systems
— Quiet — Happy Owners Save you Money
— Energy Efficient — Saves Money
— Resilient and Non-Combustible e
— Sustainable — USE-PHASE & EMBODIED CARBON is DRAMATICALLY REDUCED
— Very Competitive on First Cost
— Fast — Saving Time Saves you Money
— Lower Insurance Costs — Saves Money
— A Higher Quality Asset with Lower Cost of Ownership
— Well Established - 1000’s of buildings nationally




Concrete Talking Points

Advantages for Load Bearing Mid-rise
— Safer and Easier to Use
— Fewer Trades — Saves Money
— Flexible — Easily receives any finish
and all building systems
— Quiet — Happy Owners Save you Money
— Energy Efficient — Saves Money
— Resilient and Non-Combustible
— Sustainable — USE-PHASE & EMBODIED CARBON is DRAMATICALLY REDUCED
— Very Competitive on First Cost
— Fast — Saving Time Saves you Money
— Lower Insurance Costs — Saves Money
— A Higher Quality Asset with Lower Cost of Ownership
— Well Established - 1000’s of buildings nationally




Speed and Safety

*Build through winter

*Place floor slabs 3 days after a wall is
placed

*Finishes can be formed or attached
directly to interior and exterior of forms

|Install windows while superstructure
IS being built

*Fewer Trades = Safer Job

\Warmer work environment in winter

*Cooler work environment in summer

e Same crew can

Fewer Trades

install exterior
wall system,
interior walls,
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“There are no aspects of the ICF system that pose a safety risk any higher than any other form of
construction. If anything the risks are less. Concrete truck traffic and overhead concrete pumping are
typical. The sub-contractor had a wall brace/scaffold system for the walls up to 10 feet which
included a railing system to meet fall protection requirements. For the main gym walls extending

nearly 36 feet they utilized a Safeway scaffold system which included on-site training for all.” — Bryan
Koenig, Shingobee Builders




|ICF hotels

Leadership Services Portfolio

HOTEL CONSTRUCTION

Homewood Suites by Hilton | Berlin, MA | Opening Summer, 2018




ICF Advantages for Load Bearing Mid-rise

Safer and Easier to Use

—  Fewer Trades — Saves Money

— Flexible — Easily receives any finish
and all building systems

— Quiet — Happy Owners Save you Money

— Energy Efficient — Saves Money

— Resilient and Non-Combustible

— Sustainable — USE-PHASE & EMBODIED CARBON is D

— Very Competitive on First Cost

— Fast — Saving Time Saves you Money

— Lower Insurance Costs — Saves Money

— A Higher Quality Asset with Lower Cost of Ownership

— Well Established - 1000’s of buildings nationally

AMATICALLY REDUCED



The Client Experience

* \Walls
— STC: 55-70
* Floor
— STC: 50+
— [IC: 50+




Noise Costs Money

Every Multi-Family Operator will tell you:

Annual apartment unit turnover ~30-50%
11% of those tenants vacate due to noise

SIUAD-LOCK 'WALL CONCRETE THICKNE 55 AND INSULATION AS SFECITIED

Cost to turn each unit is $3000
80,000 units x 40% = 32,000
32,000 X $3000 = $96 million
$96 million X 11% = $10.5 million

Noise Costs $10 million/year
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Energy Utilization Index

* EUl is expressed as energy per square foot per
year

* It's calculated by dividing the total energy
consumed by the building in one year (measured in
kBtu or GJ) by the total gross floor area of the
building.
« Generally, a low EUI signifies good energy
performance "N covcners, Ixc

ICF’s & Net Zero

-
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Reducing EUI

« Ensuring proper maintenance of equipment to improve efficiency

* Installing motion activated lights (occupancy sensors)

* Incorporate the use of natural sunlight into the design of occupied
spaces

* Provide a means for passive heating and cooling of interior spaces

* Develop on-site renewable energy generation

« Heating, air conditioning, and lighting in building spaces together
comprise the majority of energy use and obtaining efficiencies in
these two areas can result in a significant amount of cost savings, as
well as gains in compliance with the 2030 energy reduction goals.

@ CONCRETE, INC.
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ICF’s & Net Zero
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Four Winds Net Zero School o mten no

The country’s first Tribal Net Zero school for the
Four Winds School District on the Spirit Lake
Sioux Reservation in Fort Totten, North Dakota.




Four Winds Net Zero School o mten no
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our Winds Net Zero School rototien no

FOI‘t Totten Alternatlve SChOOI - Animated View ~ Classic View = Feedback Bergstrom Electric
Site Overview Environmental Footprint Project Details Site Analytics
Thu Jan 16th, 2020 08:12 AM Page refresh in 14:17 OFFLINE
4 N 4 N
Lifetime Energy Generated 1 20
: CO, Tons Emi?n Avoided -

200 MWh
S

z |

-

T

* All calculations are estimated and are subject to change without notice

“LRENV/EW powered by YASKAWA
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our Winds Net Zero School rototien no

Fort Totten Alternative School Animated View  Classic View  Feedback

Bergstrom Electric

Site Overview Environmental Footprint Project Details Site Analytics

Thu Jan 16th, 2020 08:12 AM Pe ge T ofr OFFLINE

System Size 80.07 kWdc

Location 7268 Hwy 57

Fort Totten, ND 58335 US
Inverters 2 Solectria PVI 36TL
Modules 239 x Solarworld 335

Fort Totten Alternative School

S “LRENV" powered by YASKAWA
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Four Winds Net Zero School o mten no

Fort Totten Alternative School Animated View  Classic View  Feedback Bergstrom Electric

Site Overview Environmental Footprint Project Details Site Analytics

Thu Jan 16th, 2020 08:12 AM OFFLINE
Inverter 1 [1013271702017 PVI 36TL] s Inverter 2 [1013271702003 PVI 36TL] $
> Today Export Data
Analytics [2019-01-01 - 2019-12-31] + AC Energy
Total Energy generated by Inverter 1 [1013271702017 PVI 36TL] = 34.42 MWh
Total Energy generated by Inverter 2 [1013271702003 PVI 36TL] = 45.7 MWh AC Power
7 MWh
1. AC Current
B s 1 3 I — AC Voltage
_; — —_ [F] | | DC Voltage
x
= 42Mwh . DC Current
> —
(5)
R
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c 2.8MWh
w
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2019-Nov
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{ il Inverter 1 [1013271702017 PVI 36TL] - AC Energy (kWh) ills Inverter 2 [1013271702003 PVI 36TL] - AC Energy (kWh) }

Week Month Year Range
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ICF Advantages for Load Bearing Mid-rise

Safer and Easier to Use

— Fewer Trades — Saves Money

— Flexible — Easily receives any finish
and all building systems

— Quiet — Happy Owners Save you Money

— Energy Efficient — Saves Money

— Resilient and Non-Combustible e .

— Sustainable - USE-PHASE & EMBODIED CARBON is DRAMATICALLY REDUCED

— Very Competitive on First Cost

— Fast — Saving Time Saves you Money

— Lower Insurance Costs — Saves Money

— A Higher Quality Asset with Lower Cost of Ownership

— Well Established - 1000’s of buildings nationally




MICHAEL - Mexico Beach, FL 2018

KATRINA - Mississippi 2005
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CENTER

WE. CAN HELP YOU BUILD'FORA LIFETIME.

Chesapeake Village Center in Stevensville has become the first building in the state to

earn Emerald certification from the National Green Building Standard




. CHARLOTTE-MECKLENBURC
° 'POLICE DEPARTMENT

THE CORNERSTONE
OF A COMMUNITY




The least safe building you can CLEWN/build.

Fire kills more Americans than all natural
disasters combined.






-
Q
©
N
D
O
e
O
-
O
C
O
O

- -
1 st s "
T ; .

et L -

h.iﬁ.!..gu.!..!w! .!p!n!.!w W i
.“._‘ ....: _,

1
] L = - 50 =
| 1
| [ e A O
/= £ B 8

— 2 hrs for 4” wall
— 3 hrs for 67 wall

— 4 hrs for 8" wall e
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» Walls (Fire Ratings)
— 2 to 3 hrs

— Depends on system
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The Challienge IBUILORZ STRENGTH

A_.-—n-——mm e e ot e A S e SRS

Annual Global CO2 Emissions

Building
Operations

28%

Industry
£]1)73

_ Building
Transportation Materials and
22% Consltll'!’}ction

Source: UN Environment Global Status Report 2017
Data Source: [EA (2017), World Energy Statistics and Balances




CARBON IMPACTS OF CONCRETE

ICradle to Gate |
CHEMICAL
REACTION

co, I

FOSSIL I

1 ,400—2.0000 C Fcl-JDEL sequestered
INGREDIENTS: 2 I
LIMESTONE

SILICA
ALLUMINA, sequestered
GYPSUM co,

co,

co, co,
e N2n

or o

Concrete can be ground up at the end of its useful
life to make aggregate for new concrete.

*If exposed to air, concrete will absorb CO,

AlIR CEMENT WATER AGGREGATE

COMPONENTS OF CONCRETE

. = = -

©2019 2030 Inc./Architecture 2030. All Rights Reserved



CARBON IMPACTS OF WOOD

[CradletoGate

to Gate

mill

residue*
. Biomass &
sequestered Fossil Fuel

co,

co,

EO,

logging
residue¥® CcO,
G o I

GO,

I D)

Most wood products are disposed of at the end of the building’s life,
at which point any stored CO, is released through decomposition.

Some wood members can be recycled or reused.

* logging residue = branches, stumps that get left behind, releasing C0,
* mill residue = Wood and bark residues produced in processing logs into lumber and plywood, releasing C0O,

©2018 2030 Inc.fArchitecture 2030. All Rights Reserved
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» Carbonation: carbon dioxide (CO,) penetrates
the surface of hardened concrete and
chemically reacts with cement hydration
products to form carbonates

 CO, uptake are greatest when the surface-to-
volume ratio is high

« When concrete has been crushed and exposed
to air.

» Article “Substantial Global Carbon Uptake by
Cement Carbonation,” Nature Geoscience

— Estimates cumulative CO, sequestered in concrete is
4.5 Gt 1930-2013

— 43% of the CO, emissions from production of cement

— Carbonation of cement products represents a
substantial carbon sink.



* Inject CO, into concrete

. C_)reates artificial
limestone

* Sequesters small
amount of CO,,

 Enhances compressive
strength

* Reduces cement
content

B O VB g D o
A i o
|
i & |
¥ i 1 / H i)
| B { "
: | &
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L {} |
A :
3 : ) 3 |
= s

Courtesy of CarbonCure



Case Study: 725 Ponce, Atlanta

« 360,000 square feet of office space

* 48,000 cubic yards of carbonated concrete
« Concrete sequestered 680 metric tons of CO,

 The amount of CO, absorbed by 800 acres of
U.S. forest in one year




Combine industrial CO, emissions with metal oxides
CO, absorbed construction aggregate (limestone)
44% by mass permanently eliminated CO,

Substrate is small rock particles or recycled
concrete

Carbon-negative concrete is achievable
— 1 yd? of concrete contains 3,000 Ibs. of aggregate
— Roughly 1,320 Ibs. of sequestered CO,

— Offsets considerably more than the amount of CO,
generated during cement production
(roughly 600 Ibs. per yd?)




Advantages for Load Bearing Mid-rise

Safer and Easier to Use

Fewer Trades — Saves Money

Flexible — Easily receives any finish

and all building systems
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Case Study: 42 Broad, Fleetwood, New York

* 16-story mixed-use
development

* Insulating Concrete Form (ICF)

» 16 stories is tallest ICF in the
U.S. (several taller in Canada)
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High Performance Concrete

Off-Site Panelization
 Faster
o Steel Micro Rebar



The State of the Art







DEVELOPMENT

Developing with Insulated Concrete Forms




The Numbers Work | BUILO STRENGTH)

T

[ Wisconsin Multifamily
Total Square Foot of Wood Frame Construction = 176,444

Cost of Wood Framing including Exterior Insulation = $4,320,000 or $24.48 SqgFt

Cost of Wood Framing MINUS Exterior Walls = $3,400,000 or $19.27 SqgFt
Cost of Insulated Concrete Form Exterior Walls = $950,000 or $5.38 SqFt

Wood Frame Total: $4,320,000

ICF + Wood Frame Interior Total: $4,350,000

PROs of ICF during Construction:
1. Ability to pour Stair Towers and Elevator Shafts concurrent with structure, also making both more sound proof
2. Eliminate exterior vapor barrier
3. Continuous R-22 or greater insulation with added bonus of concrete thermal mass
4. Can pour in winter conditions
5. Structural integrity of wall for various possibilities — hanging balconies, masonry tower or trash chute tie offs, skip hoist tie offs, etc.
6. Improves sound transfer through exterior wall



The Bottom Line
Difference for
Concrete (%)

National
Average

$15,119,749

$15,240,802

+0.8%

Los Angeles $17,754,740 $17,714,667 -0.2%
CSELQNAENAETS  $20,144,342 $19,769,766 -1.9%
Seattle $16,509,115 $16,690,173 +1.0%
$14,130,432 $14,509,158 +2.7%

$13,123,595 $13,287,659 +1.3%

Washington, $14,581,052 $15,156,134 +3.9%

DC
Newark, NJ $18,484,393 $17,898,134 -3.3%
CEATA G do %l $21,125,262 $20,239,874 -4.4%
Boston $18,076,621 $17,894,882 -1.0%
Hartford, CT $16,615,064 $16,521,694 -0.6%




ZSTRENGTH

Microtel Inn & Suites by Wyndham Study

f&’m did not think the numbers would work

A preliminary cost estimate was conducted for Microtel in Gambrills, MD using Annapolis, MD costing data from RS Means. The building

consists of 78 hotel rooms. The cost estimate was conducted for both combustible construction and non-combustible construction. Cost

estimates were derived from RS Means, the most widely known and respected cost estimating data available.

The combustible construction consists of wood frame construction for all the walls, floors and roof of the building. The non-combustible
construction consists of Insulating Concrete Walls (ICF) construction for the exterior, corridor, demising and fire walls and precast hollow core
plank for the floors and roof framing. The following are the results of the cost estimate:

BUILD 4 STAENGTH

Wood Frame: $7,116,764 Concrete: 57,201,326

Estimated Net Operating Income
51,260,000
$1,160,000
$1,060,000
$960,000
$860,000
$760,000 s
$660,000 smanye
$560,000 e .
M Wood-frame @ Concrete .
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Reduce Risk [BUILOR2= STRENGTH

Course of Construction, Builders Risk

* Insurance costs more than six Insurance Rates per $100 Monthly

times greater for wood frame

buildings than for concrete = oone
buildings - Globe Advisors $0.080 -
Study of Insurance Cost for Midrise Wood 070
Frame and Concrete Residential Buildings, i oo
2015 <0050 $0.050 $0.05

For developer Trammell Crow Residential, a <000
project in a “hot spot” city where fires have 50.033
happened could cost $400,000 to $450,000 to A
insure for a year, up from $150,000 to $200,000 $0.020
in 2015, according to Scott Woodward, Trammell —— o o1t 00 008
Crow’s risk management and legal director in <0000
Dallas. Some insurance carriers are refusing to Canadian  Underwriter A Underwriter B Underwriter C  Average
insure any housing projects in the wake of fires, Woed counc L

Woodward said.

Source: Data drawn from Confidential Interviews and Canadian Wood Council
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Meskwaki Travel Plaza wma




PREFINISHED PARAPET CAP FLASHING
OVER TREATED BLOCKING SLOPE
TOROOF

_¢T.D. WALL
118-0°

ROOF MEMBRANE FULLY ADHERED OVER
5/8" EXTERIOR SHEATHING OVER I.C.F.
RETURN / TERMINATE AT HORIZONTAL
TOP OF PARAPET BLOCKING

STEEL ANGLE REMOVE FOAM
ANCHOR TO CORE (SEE STRUCTURAL)

SEE A 5.1 FOR CUSTOM BRICK PATTERN
MASON TO CONFIRM W/ARCH LAYOUT

BRICK VENEER

AIR SPACE
WEATHER BARRIER
13" 1.CF.

1-5/8" MTL. STUD
5/8" GYP. BRD

FLASHING AND
CELLULAR WEEPS AT 32" 0.C.

SLOPE 3/FT

s

T |

oy |

NOTE:
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Fire Station Dunseith, ND
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Ronald McDonald House
Charleston, South Carolina
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Design Recommendations Prepared for

LSP3 Associates

Prepared by:
Liznel Lemay
llemay@nrmca.org
£47-518-7101

1. Construction Cost Estimate

A cost estimates were conducted for the proposed new Ronald McDonald House in Charleston,
SC using preliminary design drawings supplied by LS3P Associates. The building is 5 stories
comprising 52 apariment units along with office space, commeon reoms, meeting rooms and
tuck-under parking on the first level. The building includes slab on-grade construction on level 1
with 4 elevated floor slabs and a sloped truss-shaped roof. Although elevations and renderings
were not provided, it appears that the building envelope is primarily sofid wall with punched
openings but with a significant portion being curtain wall. In addition, the programming on level 1
and 5 are significantly diffierent which will require transfer structure at level 2 and level 5.

Based on these parameters, we evaluated 3 different structural systems:

1. Insulating Concrete Form (ICF) bearing walls (exterior, comidor and demising)
suppaorting 1-way concrete slabs in the residential areas and concrete columns
supporting 1-way concrete slabs in the non-residential areas.

2. Concrete Masonry Units (CMU) bearing wells {exterior, comidor and demising)
supporting 1-way concrete slabs in the residential areas and concrete columns
supporting 1-way concrete slabs in the non-residential areas.

3. Concrete frame with columns supporting 1-way concrete slabs for the entire building with
steal stud walls for exterior, comidor and demising walls.

In all cases, we recommend using steel trusses supported on steel columns for the roof
structure.

The following are the results of the cost estimate:

Framing System Cost Estimate
ICF Walls + Concrete Frame $8,599,058
CMU Walls + Concrete Frame $8,910,948
Concrete Frame + Steel Stud Walls 58,524,088

The Concrete Frame + Steel Studs offer the lowest cost but ICF Walls + Concrete Frame is only
$75,000 more. The ICF Wall option would offer other significant benefits including the shortest
construction tme, most energy savings (approsimately 20%), lowest noise transmission
between units and most comfortable experience for residents. The detailed cost estimates are
provided in the appendix.

Recommendation:

Use ICF Bearing Walls + Concrete Frame Construction

4. Case Studies

There are hundreds of muliifamily projects built using ICFs for walls in combination a concrete
flocor system. The following are a few examples. For more visit www ConcreteTracker.org.

Apartments and Condos

17 South, Charleston, South Carolina
This 220 unit, 245,00 square foot
apartment complex in Charleston is the
first multifamily project in the region
constructed with Insulating Concrete
Forms. Proximity to the coast and
exposure to Atlantic hurricanes required
durability and resilience. As a third
generation wood framing contractor, the
developer, EYC Companies, realized that
concrete and ICFs would cost-effectively
provide a more secure place for their
tenants. Energy efficiency benefits would
also save on utility costs and generate Imoge courtesy of EYC Compomnics

additional revenue once the project was

completed and occupied. The first of several ICF projects in the Carolinas, 17 South takes
advantage of the strength, energy performance, sound attenuation, and speed of construction
which are typical of insulating concrete forms.

Beach Green North, Rockaway, New York
This 101-unit, 34,000-square-foot
apartment building is built in an area
devastated by Hurricane Sandy in 2012,
The Biuestone Organization selected
ICFs for exterior, corrider and demising
walls and precast hollow-core floors for
disaster resilience and energy efficiency.
The building is so energy efficient it is
certified by the Passive House institute.
ICFs create a solid concrete wall with
continuous insulation, resulting in a
comfortable and airtight structure that Image courtesy of The Bivestone Organization

lowers energy bills. The reinforced

concrete system results in @ structure that's strong, durable and can stand up to fire, fioods and
wind. This developer builds exclusively with concrete.

2 STRENGTH

www.BuildWithStrength.com www.BuildWithStrength.com www.BuildWithStrength.com
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Four Story, 53,311 sf Hotel

= 87 suites
= 55 studio suites
= 16 one-bedroom suites
= 16 two-bedroom suites



First Cost Estimate [BUILOR STRENGTH

e

Concrete construction is 3.2% greater
than wood frame construction

Wood Frame Construction Cost Concrete Construction Cost

$8,692,949 $8,971,784

$278,835 additional cost



Operating Cost Estimate

Operating income greater for concrete:
= Estimated Energy Savings: 10%

= Property Insurance Savings: 37%
» Source NRMCA Insurance Study

* Increased Occupancy: 5%
* Noise reduction/Increased comfort
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Estimated Operating Expenses/Net Income:
° $136,000 savings Wood Concrete

Operating Expenses

I EaCh year Rooms 738717 738717
- .« Food and Beverage 0 0
; FIrSt COSt paybaCk' Other Operated Departments 28536 28536
— 24.6 months Administrative and General 236205 236205
IT Systems 15399 15399

Sales and Marketing 236205 236205

Property Operation and Maintenance 124671 124671

Utility Costs 10% Estimated Energy Savings 96918 87226

Management Fee 101616 101616

Rent 16878 16878

Property Taxes 113622 113622

Insurance 37% Estimated Savings 40890 25761

Other 4524 4524

Total Operating Expenses 1578267 1568575

Net Operating Income 13% additional annual income 1015638 1151641




MULTI-FAMILY EXECUTIVE ROUND
TABLE AND SITE TOUR EVENT
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INSULATING
CONCRETE FORM
(ICF) CONTRACTOR

TRAINING COURSE

December 5, 2018

Courtyard by Marriott
342 Speen Street
Natick, MA 01760

Register online at www.nrmca.org/Education/Seminars/icfs.asp
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